5.3 — Square Roots
and Their Properties

Curriculum Outecomes

Related Activities

use inductive and deductive reasoning when
observing patterns, developing properties, and
making conjectures

use nested triangles fo see that the
effect of a dilatation from a vertex of
a triangle is to create similar triangles
measure side lengths in similar
triangles to observe constant ratios
and generalize from the patterns

determine whether dif ferenced in
measurement, while conducting experiments
are significant or crucial

compare ratios based on measurements
which might be close to equal, ut not
exactly equal, to decide if equality can
be assumed

determine and apply formulas for perimeter,
area, surface area, and volume

examine the effect of scale factors on
triangle perimeter and area

solve problems involving similar friangles and
right triangles

find missing lengths in triangles by
setting up proportions with similar
triangles

solve problems invelving measurement using
bearings and vectors
apply the properties of similar friangles

explore the equivalence of vector,
compass direction, and bearing
descriptions of movement




Number | Square Perfect Square

| 9
Index - nothing Square Root
1 1#=1 means a 2 is used 1 J1=1
2 =4 | S 4 Ja =2
3 3¥=9 i ; 9 Jo =3
4 4% = 16 | ! 16 J16 = 4
5 5% - 25 25 J25 =5
6 6° = 36 36 J36 =6
2 - \_i —

7 [ SQUARE ROOT 49 V49 =7
8 8% - 64 or RADICAL 64 J64 =8
9 92 = 81 81 J81 =
10 10° = 100 100 J/100 =10

A perfect square is a number that when you find the square root, you do not

get a decimal answer (you get a whole number for an answer). Examples are
#1,4,9,16,25)



 When the Pythagorean theorem is applied
to solve real-life problems, very often the
side lengths of the right triangle are not
whole numbers.

e For example: 6 + 4°= 36 + 16 = 52

e Since 52 does not have a whole number

square root, the length of the hypotenuse is
not a whole number.




Square Root Notation

e The square root of 16 is 4 or -4.
e Notice that any whole number has

two square roots:

 One positive

 One negative

 The positive root is called the

principle square root.




Square Root Notation

e The symbol {n can be read as “the
principal square root of n” or “radical n”
e |tis the positive number which can be

multiplied by itself to result in a product of
n”.

@ Complete page227 #3a @

SQUARE ROOT
or RADICAL




Simplifying Square Roots

Simplifying Square Roots

apart

-\!4 L ] 2 = -\."Jr4 L] \.':2

Joe7=19e,7

'TEPS IXAMPLE 1 /8 | ExAMPLE 2 V63 | :xampLE 2 V162
A) Rewrite the radicand as a |A) A) A)

roduct of the greatest JB =292 63 =J9e7 J162 =<31e2

erfect square and its

oinciding factor

B) Split the two factors 8) B) B)

\."181.3 ='\.'|r8_1.\.6

C) Simplify the perfect
square under the square
root.

0
— | gl
2

V4 o2 =242




Simplify the following square roots.

1) 27 2) 432 3) 125 4) 128

5) /600 6) /80 7) J108 8) V75



ANSWERS

Simplify the following square roots.

1) 427 2) V32 3) 4125 4) V128
AE w2 55 342
G-7) @R @s®) (@)

5) /600 6) V80 7) 108 8) 75
1040 5 b3 £

{®) @R @H)  &B-R)
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Adding and Subtracting Square

Roots

Adding & Subtracting Square Roots

"TEPS

XAMPLE 1

J5+50- 443

A) Simplify each term where possible

A) 272 +542 - 445

» If fractions are present, determine a common
denominator before adding or subtracting

» You can only add radicals with like radicands!

B) Treat the radical like a variable and add or B) 7J2-445 B)
subtract accordingly. (33 < 5 5
Example: 24/3 + 44/3 is like 2X + 4%, 31" 3
Therefore, 243 +443 =643 2\ 3 — iw 3
(2X + 4X = 6X) 3 3
? Il':
L3

12



Simplify and perform the indicated operations.

1) 3J5+242+245 2) 2410++40

4) 7200 -+72 + 2428 5) %JE+J§+-J§

1
2

e Page 231 #12

3) V20 + 35+ 246

6) %Jﬁ +§JE +%-JE

13
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Multiplying and Dividing Square Roots

iTEPS XAMPLE 1 XAMPLE 2 XAMPLE 3
(2+/8)33V6) 40
35
A) Simplify each term where possible A) A)
[2(24/2)1(346) '8 Ll 1'5
— \ - 5] | 2
(442|346 V7 Ve -
B) Multiply or divide integers with integers | B) B)
and radicands with radicands. " ' — (24  —
I 42 J3V6) [8 _J 1l'lu'ﬂ =12
| / . - == 2
« Remember: ||£ = ﬂ 124412 V7 7
L)
C) Simplify your answer where possible. C) C)
|'_ |
» Mote: will rationalize the denominator 12412 V2 W12 = 24/3
in math 2204/05 =) =
12(243) N7
2443

Simplify and perform the indicated operations.

'

D \is

4y (Va5 | %E '! 5)

|49

V100

3) W75 a8

6) 12 \."E [ 'Jﬁ ]
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B) Multiply or divide integers with integers
and radicands with radicands.

. Remnber:J%ﬁ%

C) Simplify your answer where possible.
. « Wil saAiongli s or
in

19



A)

[2(22)13V6)
CNEYENTY

B)

1

(442 )3V6)

2712

C)

12412
12(24/3)
2443

(243) (3¢ )

(4350 (340)

1213

(X

2443
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B)

BT

21
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Simplify and perform the indicated aperuﬁons.

16 100

) [JE]%@T! 5
' ' >

4 5
30

3) (V75 |Ja8)
AN
2§ b 3

ol
2 o(%} @

6) (26 Jv34)

24
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